Research on 3D Strip Designing Method for Reinforced Concrete beam slab—without secondary beam by 杨帆
学校编码：10384                                分类号      密级       




硕  士  学  位  论  文 
 
钢筋混凝土梁板三维条带设计方法研究 
   ——无次梁    
Research on 3D Strip Designing Method for Reinforced 





   专  业 名 称：建筑与土木工程 
论文提交日期：2014 年 4 月 
论文答辩时间：2014 年 5 月 
学位授予日期：2014 年 6 月 
 
答辩委员会主席：         
评    阅    人：         
 




















另外，该学位论文为（                            ）课题（组）
的研究成果，获得（               ）课题（组）经费或实验室的




声明人（签名）：             
























（     ）1.经厦门大学保密委员会审查核定的保密学位论文，
于   年  月  日解密，解密后适用上述授权。 






声明人（签名）：             


































摘  要 











































To further explore and complete the designing method for RC floor considering 
beam-slab cooperative work, based on the study of literature [13],[14], [35] ,[36] and 
[37], the article adjusted, corrected and unified the membrane action coefficient and 
adjustment coefficient of “3D strip method” which proposed by literature [35] and [36] 
by nonlinear numerical analysis using FEM (Ansys), and let the internal force 
analyzed by “3D strip method” closer to which analyzed by nonlinearity simulation, 
and analyzed influence factors of the coefficients. In addition, analysis results showed 
that the negative moment of slab should be 3-15 times of positive moment，rather than 
1.5-2.5 times known by “edge-supported slab” concept. And the article analyzed the 
difference of models’ inner forces under vertical fully load distribution and vertical 
unfavorable live load distribution, and the change rule of moment-inflection-point, 
and gave a design proposal of the location of slab negative reinforcement cut-off. 
Analyzing model is a two-way unequal column 3×3 span RC frame of single 
floor model (full-scale model). Due to the computational analysis, slab dividing 
methods named 3-strips and 4-strips does not much affect the plasticity inner force, 
width of edge-strip can be 1/4 short-span or 1/4 its-span and it does not much affect 
the plasticity inner force too, so we can divide the slab to strips neatly according to 
particular case in engineering designing. In frame structure the influence of membrane 
action to plasticity inner force of beam-slab is very huge, and analysis shows that the 
main influencing factor of membrane action is the stiffness of column, so the article 
gave fixed values as membrane coefficients for engineering design. can In addition, 
the article analyzed models with bridging piece, outrigger and bridging piece with 
beam, the analysis result indicates that there is not membrane action in bridging piece 
and outrigger, and shows that the stiffness of column is the main source of membrane 
action again; because of the effect of slab, the plasticity inner force of beam in the 
















indicates that the main reason of the reduce of hogging moment of frame beam 
support (moment modulation) and the increase of hogging moment of frame slab 
support is that stress states of beam is eccentric compression and of slab is eccentric 
tension in this area. 
A large number of nonlinear numerical analysis indicates that, 3D strip design 
method is a comparatively ideal and practical design method considering cooperative 
work of RC beam-slab. 
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第一章  综述 
一般工程中楼盖体系的板，其厚度 t 远小于板面最小尺寸 b，其比值大都符
合（1/80~1/100)＜t/b＜(1/5~1/8)，均满足弹性薄板理论[3] [4]。弹性薄板弯曲理论
为近似理论，建立在以下两个假设上：  
    1、在板变形前，原垂直于板中间面的线段（即设想板是由无数长为 t 的垂
直于中间面的线段材料密集而成的）在板变形后，仍垂直于微弯了的中间面[3]； 
    2、作用于与中间面相平行的诸截面内的正应力与横截面内的应力相比很小，
可忽略不计[3]。 
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2、下限定理 
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